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FOREWORD

The Mnpower and Personnel Policy Research Group of the Army Research In-
stitute (ARI) performs research in the economics of manpower, personnel, and
training issues of particular significance to the U.S. Army. Questions contin-
ually arise regarding the ability of the Army to retain the desired quantity
and quality of enlisted personnel and officers to maintain an experienced force.
This report was prepared as part of ARI's continuing support for the Office of
the Deputy Chief of Staff for Personnel.

The research presented in this report quantifies several of the variables
thought to affect Job satisfaction and quality of family life vis-a-vis the
economic incentives of extension bonuses as inducements for extension of ser-
vice in Europe.

EDGAR M. JONSON
Technical Director

V. in J90,J



ACKNOWLEDGMENTS

The authors are grateful to CPT Jeffrey Anderson, Melvin Kimmel, and Roy
Nord for helpful discussion and insightful comments on an earlier draft. The
views expressed are solely those of the authors and are not necessarily those
of any of the aforementioned individuals, the U.S. Army Research Institute, or
the Department of Defense.

vi



QUALITY OF FAMILY LIFE OF U.S. ARMY SERVICEMEN IN EUROPE:

A FACTOR ANALYSIS APPROACH

EXECUTIVE SUMMARY

Requirement:

The U.S. Army Research Institute (ARI) conducts research on manpower, per-
sonnel, and training issues of particular significance and interest to the U.S.
Army. Recently, economic issues in reenlistment have become extremely important
as the Army faces increasing permanent change of station (PCS) costs. The au-
thors have examined some economic and demographic variables that affect exten-
sion decisions which have a significant impact on the long-term readiness of an
experienced Army.

Procedure:

The authors employed ARI's Army Families in Europe Survey, 1983, data com-
prising responses of 1,000 servicemembers (officers and enlisted personnel) and
their spouses. Factor analysis by principal factors method was used to reduce
over 450 variables to 40 variables for servicemembers and 80 variables for the
combined groups with their spouses to determine major dimensions of satisfaction

with family life.

Findings:

The results reveal that five factors are significant in explaining satis-
faction with family life. These are (a) economic security, (b) socioeconomics,

(c) psychological-physical well-being, (d) housing, and (e) cultural adjustment
skills.

Utilization of Findings:

The research reveals that quality of family life in U.S. Army in Europe
can be improved by increasing psychological-physical well-being, increasing
satisfaction with housing, expanding programs for cultural adjustment skills,
and increasing economic security by payment of extension bonuses.
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QUALITY OF FAMILY LIFE OF U.S. ARMY SERVICEMEN IN EUROPE:
A FACTOR ANALYSIS APPROACH

The United States Army in Europe (USAREUR) can enhance readiness through
an experienced and stable force. Experience and stability can be increased
through tour extension, itself dependent primarily upon Job satisfaction and
satisfaction with family life. The tour extension decision is likely to depend
on the degree of perceived satisfaction in terms of monetary rewards, family
life, and institutional and sociocultural activities of service personnel and
their families. An objective of this research is to measure the degree of such
satisfaction, using data from a survey of over 1,000 married servicemembers and
their spouses stationed in seven Army communities in Germany. The survey col-
lected information on the servicemembers and their spouses for over 450 vari-
ables. These included both measures of quality of family life and reactions to
proposed economic incentives of extension bonuses. We sorted these data to in-
clude information on 40 variables each for the servicemembers as well as their
spouses. Therefore, we analyzed 40 variables for the groups of officers and
enlisted servicemembers and 80 variables for each of these two groups with their
respective spouses.

The first section discusses the methodology and representativeness of the
responses. The second section gives the factor analysis of responses of offi-
cers and enlisted servicemembers. The third section provides concluding com-
ments and policy implications for the Army.

THE SURVEY OF ARMY FAMILIES IN EUROPE

The Army Research Institute's Army Families in Europe Survey, 1983, was
administered to a sample of military personnel in Germany who were accompanied
by their families. The questionnaires were administered in seven German com-
munities. These locations were selected by military experts on the basis of
the size of the military community and the type of military unit (combat, com-
bat support, or combat service support). The surveys were administered to
miltary members in grades E-1 to E-9, W-1 to W-3, and 0-1 to 0-6.

Participation in the study was strictly voluntary, and questionnaires were
completed anonymously. Responses of the military members and their spouses were
later matched, using a precoded but random questionnaire identification number
printed on both answer forms. The military members and their spouses were asked
to complete the survey independently without consulting each other. The in-
structions on the first page of the survey noted in six different languages that
anyone who could not read English should notify the survey team, who would then
obtain translation assistance for the respondent.

The surveys contained items regarding demographic and background informa-
tion and several scales or indices containing from 3 to 32 individual items.
The Military Member and Spouse surveys contained both common and unique demo-
graphic and background items. The number of expected unique responses on each
of the surveys exceeded 450.

1i



Statistical Representativeness

The total number of surveyed families was 1,227, of which 1,002 returned

usable questionnaires containing rank information. The Appendix presents the
distributions of the survey sample, all married and accompanied soldiers in
Europe, and all married soldiers in the U.S. Army as a whole.

The distribution of enlisted grades for the survey sample was not signifi-

cantly different from the remainder of the total USAREUR married and accompanied
distribution, but it was significantly different from the remainder of the total
U.S. Army married distribution. The significant difference between the sample
distribution and the total Army distribution is easily understandable since most
enlisted personnel in the grades E-1 and E-2 are in training in Continental

United States (CONUS). Additionally, E-3 personnel are not generally command
sponsored in USAREUR and are therefore less likely to be accompanied by their
families.

For officers, the results of the significance tests were reversed. The
distribution of the survey sample of officers differed significantly from the

USAREUR married and accompanied officer distribution, but it did not differ sig-

nificantly from the total Army married officer distribution.

Since the number of warrant officers in the survey sample was very small

(17, or less than 2%), we omitted them from the significance tests for repre-
sentativeness of the sample, but included them with the sample of officers for

the multivariate analysis. The noncommissioned officers (NCOs) (E-5 to E-9)
were included in the sample of enlisted personnel.

The overall percentages of enlisted personnel (82.5) and officers (15.8)
in the survey sample were not significantly different from either the USAREUR
married and accompanied distribution or the total Army married distribution.

Four of the six tests for sample difference produced nonsignificant
> .05) values of chi-square. It should also be noted that the samples be-

ing tested were extremely large (enlisted personnel, married and accompanied,

USAREUR = 50,234; officers, married and accompanied, USAREUR = 8,350; enlisted
personnel, married, total Army = 313,663; officers, married, total Army =
59,654). Large samples such as these tend to produce statistically significant
differences even when apparent differences are quite small. In light of both

these considerations, we conclude that the survey sample of 1,002 can be con-
sidered representative of both the USAREUR (married and accompanied) and the
total Army (married) populations.

FACTOR ANALYSIS

The SAS computer program with its VARIMAX option was used because it in-

cludes the orthogonal matrix rotation which gives independent factors. We
specified the principal factors method and limited the number of factors to 10
because the variance explained by subsequent factors was negligible. The eigen
values were also restricted to one or more in order to ensure stability of the
model (Harman, 1961). The factors were computed for four groups of respondents:

officers, officers and their spouses, enlisted servicemembers, and enlisted
servicemembers and their spouses. We selected 40 variables for the military
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members group and 80 for the combined groups so that the number of variables
did not exceed the number of observations (Bumb, 1982).

Officers

The results of the final rotated matrix revealed that 26 variables could
be grouped into five clusters or factors for officers. These estimates are re-
ported in Table 1.

The first factor (Fl) includes 10 variables constituting alternative in-
centives for extension. We have termed this factor the "Economic Incentive"
factor since the nine variables which explain most of the variation are eco-
nomic incentives. The 10th variable, change in job, may also be related to
economic incentives when it pertains to a switchover from a balanced or a sur-
plus military occupational specialty (MOS) to a shortage MOS, also called Space
Imbalanced MOS (SIMOS), for which servicemembers are eligible to earn an exten-
sion bonus of $50 per month for 12 months. We had, however, no data for such
an analysis. The most important of these nine variables is the payment of

$2,000 at the end of the first year of extension, followed by a $1,000 payment,
and $200 per month for 12 months. The preference for $2,000 over the $200 per
month option suggests that the discount rate perceived by officers is negative.
The reason for preferring a lower lump sum compared to a greater amount in in-
stallments may be the perception that the monthly sums would be consumed for
nondurable goods instead of being allocated for either durables or investment
purposes. The existing extension bonus of $50 per month for 12 months paid in
a SIMOS is the least important of all the proposed monetary values of the
bonuses in this factor. Of particular interest is the fact that no significant
difference was found between the choice of a ticket to (a) the point of embarka-
tion, or (b) the point of home of record of the officer. The option of a change
in job is not particularly important for these officers. The first factor,
taken as a whole, explains about 8% of the total variation in the entire vari-
able set of 26 variables (or more than 40% of the explained variance).

The second factor brings to light another important dimension of family
life. We have labeled it the "Socioeconomics" dimension. The correlation of
time in service, rank, and age is particularly high and is followed closely by
income level and the Army unit. Most of these variables (particularly age,
rank, income, and time in service) tend to move in unison over time. This fac-
tor, taken as a whole, accounts for about 4% of the-total variation, or 20% of
the explained variance.

The most important variable in the factor termed "Psycho-Physical Well-
Being" is an index of an officer's satisfaction with Army life. This index is
based on an objective evaluation of the servicemember's mission, and the rules
to which he or she was subjected. This variable is followed by the service-
member's personal, but confidential, evaluation of his or her family life. The
variable that ranks third is the index of community life, which is based on re-
sponses to questions concerning such institutions as (a) post exchanges and
commissaries, (b) neighborhood, (c) housing, (d) child care services, (e) qual-
ity of recreation programs, and (f) quality of children's education. The re-
sponses were based on the valueE of these variables at the servicemember's
current assignment relative to similar conditions prevailing at previous as-
signments. The fourth important variable for this factor is an indicator of

3
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general well-being of the officer. This indicator was obtained from responses
to questions relating to (a) the officer's concern about his or her health;
(b) how relaxed or tense he or she was; (c) how much energy, pep, or vitality
he or she had; (d) how depressed, afraid, or angry he or she had been; and
(e) how much concern he or she displayed about the health of another family
member. The variable that ranked fifth includes an index of family coherence.
It was developed from responses to questions on aspects of day-to-day family
life such as beliefs that (a) a woman's place is in the home, (b) the husband
should have the final word in most of the important family decisions, (c) the
husband should do the same amount of household chores as the wife if both are
working, (d) the husband is the leader of the family, and (e) the wife should
not work outside the home if the couple have young children. The last variable
of this factor is based on the responses to questions on such social support
indicators as beliefs that (a) during an emergency, even unknown people in the
community would be willing to help; (b) the servicemember's friends in the com-
munity are a part of his or her everyday activities; (c) living in the service-
member's community gives him or her a secure feeling; (d) .the servicemember's
family is a perfect success; and (e) the servicemember's community is a good
one in which to raise children. This factor accounts for about 3.5% of the
total variance, or 18.5% of the explained variance.

The fourth factor is labeled as the "Housing and Family Size" dimension of
quality of life. The most important variable is family size, followed by the
number of children and the number of bedrooms in the house. Together, these
variables explain slightly over 2% of the total variance of all variables, or
13% of the explained variance.

The last factor is labeled "Cultural Adjustment Skills" since it reflects
skills required by the members of the family in communicating with the Germans.
Two variables comprising the bulk of this factor include: (a) problems of ad-
justing to European life which are primarily based on responses to questions
on the ability to speak German, to use public transportation, and to otherwise
function in the German culture; and (b) problems faced by the spouse when the
officer is away from home on temporary duty (TDY). This factor explains 1% of
the total variance, or about 6% of the explained variance.

The community relationships of the five factors can be illustrated with
reference to the first row of Table 1. The communality index (H2 ) is analogous
to an R 2 in a regression equation as it indicates the total variation explained
by all the five factors. For variable 1, read as &-dependent variable of a
regression equation and the five factors as the independent variables. To-
gether, the five factors explain 89% of variation in the decision to extend.
The first factor accounts for 80% [(0.896)21 of the variability in the decision
and explains the overwhelming importance of the availability of the extension
bonus (Adelman & Morris, 1971T; Adams & Bumb, 1979). Factor 2 has only a limited
influence on the decision to extend (less than 1/2 of 1%); therefore, variables
contained in this factor are not important for the decision relative to the
economic incentive of an extension bonus. Factor 3 accounts for 3.7%, while
factors 4 and 5 are negligible in their impact.
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Officers and Spouses

The combined responses of officers and spouses, shown in Table 2, include
37 variables clustered into five factors. Factor 1 shows that economic incen-
tives continue to be important even when the responses are combined. The most
important variable is the extension bonus of $3,000 per year, followed by the
bonus of $200 per month for 12 months and a bonus of $2,000 per year. The
value of the ticket to home of origin of record ranks above the extension
bonus of $1,000 per year and is followed by the value of ticket to point of
embarkation. Economic "irrationality" is once again evident in the preference
for $1,000 in lump sum at the end of a year versus $1,200 paid over 12 months.
This factor explains about 10% of the total variance, or about 30% of the ex-
plained variance. Economic incentives are important to the officer's spouse,
too, as the variable mix of factor 2 is virtually the same as that of factor 1.
The similarity of the responses, if the assumption of no collaboration between
the officer and his or her spouse at the time of response is accurate, adds
further credence to the conclusion that economic incentives in the form of an
extension bonus appear to be significant to the tour extension decision for
the family. This factor explains about 9% of the total variance, or about
28% of the explained variance.

Factors 3 and 4 are similar to factors 2 and 3 in Table 1; the addition
of the spouses' perceptions does not alter the substance of the officers'
responses.

Housing is also important, as shown by factor 5. Spouses are unhappy
about having to wait for housing, while officers are disappointed about their
housing expectations not being realized. Factor 5 accounted for only 3% of
the total variance.

Enlisted Personnel

Similar patterns emerge for the responses of enlisted personnel, includ-
ing noncommissioned officers. Factor 1 shows that economic incentive variables,
again, explain most of the variance (Table 3). Economic "irrationality" is ob-
served in the assignment of greater importance to a lump sum receipt of $1,000
after a year than to a receipt of $1,200 spread over a year in monthly install-
ments of $100 per month beginning the first month of extension. The ticket to
the point of embarkation or to the home of record is preferred to an extension
bonus of $50 per month for a year, perhaps because the ticket is worth more
than $600 (the total available over a year in 12 monthly installments). This
factor explains 6% of the total variance and over one-third of the explained
variance. Factors 2, 3, and 4 are similar in composition to those for officers.

The fifth factor represents the dimension of tour extension plan of the
families and includes only two variables--"plan to extend" and "will extend if
given chance." This factor was not observed for officers, perhaps because
they did not perceive the uncertainty of nonextension. The importance of this
factor here suggests the existence of a group of enlistees who would like to
extend their tours in Europe but are uncertain that they would be granted
extensions.

8
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Enlisted Personnel and Spouses

The factor patterns for these combined responses show once again the rela-
tive importance of economic incentives (Table 4). Soldiers and their spouses
(factors 1 and 2) both feel that monetary incentives of various kinds would
positively affect their decisions to extend their tours.

As before, the Socioeconomics, Psycho-Physical Well-Being, and Housing
Satisfaction factors are also important. Together, all factors explain about
26% of the variations among all variables; economic incentives account for over
half of this explained variation.

CONCLUSIONS AND POLICY IMPLICATIONS

Five factors significantly influence the way Army family life in Europe is
perceived by both groups of servicemembers and their spouses. Policy measures
that focus on these factors can enhance readiness by increasing the experience
and stability of the force. The first and most important factor is that of eco-
nomic incentives in the form of extension bonuses. Our research indicates that
lump sum bonuses are likely to be more cost-effective incentives than install-
ment bonuses. The alternative incentives of tickets to CONUS or a jo change
are considerably less important than the bonus options.

The second factor consists of socioeconomic variables that move in concert
over time, such as age, income, rank/grade, and time in service. Hence an ad-
vancement in rank/grade with age and time in service can increase job satisfac-
tion, thereby enhancing stability and readiness of our servicemembers. The
third factor consists of variables on satisfaction with psychological and physi-
cal well-being. The variables include family coherence, physical well-being,
social support provided by neighbors, and institutional support rendered by such
organizations as post exchanges and commissaries and the Army's recreational
programs. An improvement in these institutional programs can increase family
satisfaction and, in turn, enhance the stability and readiness of USAREUR. The
fourth factor includes housing expectations and their realizations in the con-

. text of family size. One of the negative contributors to family satisfaction
includes delays in obtaining the expected housing facilities. Hence, steps
taken to mitigate such delays could help increase housing satisfaction and,
hence, increase tour extensions, experience, and readiness. The last factor
is the only factor whose composition is different for the two groups of service-
members. The factor for officers consists of variables on cultural adjustment
skills, such as a spouse's ability to communicate in German. Hence, an appro-
priate Army policy would be to expand the orientation program to educate spouses
in such communications. The factor for enlisted servicemembers includes such
variables as their plans to extend the tour if they were given a chance or were
offered enough money. These responses appear to reflect uncertainty on the
part of the enlistees as to whether they would be permitted to extend their
tours and, if so, as to whether they would be paid enough money after the ex-
tension. These uncertainties could, perhaps, be mitigated by the adoption of
a clear-cut policy on extensions and bonuses. The data analyzed in this paper
relates proposed bonuses to plans or intentions for extensions. The available
literature on intentions and actual decisions, however, indicates a signifi-
cantly positive relationship between intentions and actual decisions (Bonnette
& Worstine, 1979; Holz & Schreiber, 1977). The policy of payment of a lump
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sum boaus of, for instance, $2,000 at the end of the year of extension can re-
duce the uncertainty. Such a bonus is also more likely to be cost effective to
the Army than replacing a servicemember with another one from CONUS since the
replacement incurs permanent change of station (PCS) costs. It is reported that
the per family PCS cost is $22,686 (Ozkaptan, Sanders, & Holz, 1984). There-
fore, the Army can save $20,686 per family by adopting the policy of payment
of a $2,000 bonus. In fact, the present value of this bonus amount at 10% in-
terest rate would be only $1,818. Hence the savings to the Army would be about
$21,000 per family.
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